The burden of informal caregiving is significant and well-documented, yet the evidence is mixed as to whether being a caregiver presents an additional barrier to receiving recommended preventive care.
L
os Angeles County is the most diverse and populous county in the United States, 1 with Latinos and African Americans collectively comprising 58% of the total population. 2 Of the estimated 6.2 million caregivers in California, 3 1.2 million reside in Los Angeles County. 4 Informal caregiving refers to assistance to individuals who are either temporarily or permanently unable to function independently. This assistance involves a range of activities from helping with personal hygiene and providing emotional support to managing finances and medications. In South Los Angeles, an estimated 105,000 African American and Latino adults provide such assistance to another adult family member or friend with a long-term illness or disability. 4 Caregiving is challenging, stressful, and can erode caregivers' physical, psychological, and financial resources. 5, 6 The negative health consequences of caregiving have been well-documented, and this body of research suggests that caregiving might be especially challenging for older racial/ethnic minority adults. Older caregiving adults compared with younger caregiving adults are more likely to have their own health problems, [7] [8] [9] be sole unpaid caregivers, 10 and report a high degree of physical strain. 11 Among older minority caregivers, national studies show that Latinos tend to be in higher intensity caregiving situations, and spend more hours per week giving care compared with non-Latino white caregivers. 5, 11 African American caregivers are more likely than white caregivers to face financial challenges and to manage multiple tasks while fulfilling their caregiving responsibilities. 12, 13 Preventive clinical services are important in chronic disease management and in reducing health care costs. Influenza and pneumonia are the 2 vaccine-preventable diseases with the highest mortality rates in the US general population, with the highest rates for adults age 45 and older. 14 Colorectal cancer has high rates of mortality and morbidity for men and women, and screening is recommended for all adults 50 years and older. Research has shown that racial/ethnic minority adults are less likely to receive these services compared with their same age white adult counterparts. 15, 16 Older minority adults in South Los Angeles may be particularly disadvantaged because this geographic area has documented barriers to health care services. South Los Angeles residents are predominantly Latino and African American, with higher rates of diabetes mellitus, hypertension, human immunodeficiency virus infection, and mortality from treatable conditions such as stroke and heart disease, compared with national averages. 17 Evidence is mixed on whether being a caregiver presents an additional barrier to health-promoting behaviors, including receiving recommended preventive care. Some research has found that caregivers compared with noncaregivers engaged in fewer health-promoting self-care behaviors, including seeing their primary care providers in the last year, 3, [18] [19] [20] [21] while other findings have shown that caregivers were no less likely to reduce their health practices. [20] [21] [22] However, these studies did not include significant numbers of minority respondents or did not report results separately for them.
The Andersen Model of Access to Health Care for Low-income Populations 24 has been widely used to explain individuals' use of health services. It posits that an individual's health services use is influenced by: (1) predisposing factors that exist before illness is detected or perceived; (2) enabling factors that facilitate or create access barriers to health service use; and (3) perceived or objectively evaluated need for services.
This study tested the associations between caregiver status and preventive health services use among a sample of Latino and African American caregivers, controlling for predisposing, enabling, and need factors. Three preventive services were examined: flu vaccination, pneumococcal vaccination, and colorectal cancer screening. Two hypotheses, based on the caregiving literature and the Andersen model, were developed and tested: (1) 
METHODS

Data Source
Data were collected in 2008-2009 through telephone survey, as part of a community-based participatory research project designed to address the health care needs of middleaged and older racial/ethnic South Los Angeles residents. 24 Households were randomly selected from all listed household phone numbers from all available sources that were most likely to be within 20 South Los Angeles zip codes that the Los Angeles County Department of Health Services defined as Service Planning Area 6. Individuals 50 years or older were randomly selected within households and invited to participate if they identified as African American or Latino. Interviews were conducted in English or Spanish based on respondent preference. The survey was completed by 708 respondents, representing a 63% response rate. For this study, 5 paid caregivers were excluded from analysis because we believed their caregiving motivations, decisions, and behaviors would likely be qualitatively different from unpaid caregivers. One additional respondent was excluded who declined to state a relationship to the care recipient. The RAND Corporation, UCLA, and UCSF Institutional Review Boards approved the study protocol.
Outcome Measures
Three self-reported measures of preventive services were examined: (1) flu shot in the past 12 months (yes/no); (2) ever had a pneumococcal vaccination (yes/no); and, (3) sigmoidoscopy or colonoscopy in the past 5 years (yes/no). Pneumococcal vaccination was measured for respondents who were 65 years or older, or had a clinical indication, specifically diabetes, chronic lung disease, or asthma. 25 See Appendix 1 for survey questions.
Andersen Model Measures
Race/ethnicity and age were used as measures of predisposing factors. Language of interview was not included due to collinearity with race/ethnicity: Latino respondents overwhelmingly completed the survey in Spanish, and African American respondents exclusively in English. Insurance status and poverty (based on 2008 federal poverty level guidelines 26 ) were used as measures of enabling factors. Need was measured by the presence of chronic conditions, specifically whether respondents reported being previously diagnosed with diabetes, hypertension, or heart disease.
Caregiver Status and Characteristics
Respondents who indicated that they "y provide [d] regular care or help to another adult who is aging or has a long-term illness or disability y during the past month" were classified as caregivers. Caregivers were then asked about their relationship to the care recipient (eg, daughter/ son, sibling, spouse). Using these 2 questions we created a caregiver status variable with 5 categories: noncaregiver, spousal caregiver, adult child caregiver, other related caregiver, and nonrelated caregiver. Caregivers were also asked about: the number of adults cared for; whether they lived with the care recipient; hours of care provided weekly; care recipient memory loss; and whether the care recipient required assistance with 2 or more of the following activities: transportation, eating, toileting, bathing, dressing, or taking medication. The hours of care provided weekly and caring for someone with dementia or requiring significant assistance with activities of daily living are caregiving intensity measures previously associated with caregiver burden or strain. [27] [28] [29] [30] We therefore hypothesized caregiving intensity as a stressor that competed with caregivers' time for selfcare activities and health-seeking behaviors. We created a caregiving intensity variable with 4 categories: noncaregiver; care recipient without memory loss requiring assistance with no more than 1 activity of daily living (ADL) or instrumental activity of daily living (IADL); care recipient without memory loss requiring assistance with 2 or more activities; and care recipient with memory loss. Because weekly caregiving hours were zero for noncaregivers and right skewed for caregivers, they were normalized using the square root. Survey questions for caregiver status and characteristics are detailed in the Appendix.
Statistical Analyses
Univariate and bivariate analyses were performed for all variables. Differences between caregivers and noncaregivers were evaluated using w 2 tests. Data on poverty were missing for 13% of respondents; missing values were <4% for all other variables. Missing poverty values were imputed based on race/ethnicity and age. To account for nonresponse, survey weights at the zip code level were created from 2000 US Census data on race/ethnicity, poverty, and age. Survey-weighted multivariate logistic regression models were constructed to estimate the impact of caregiver status and type on receipt of each of the 3 preventive health services (H1). Each model was then adjusted for the Andersen model measures described above. Models were also constructed to estimate the impact of caregiving intensity (ADL/IADL assistance needed by recipient, recipient memory loss, and weekly hours) on receiving each preventive service (H2) and then adjusted for the same Andersen model measures as H1. Analyses were performed using Stata MP Version 11.2 (College Station, TX).
RESULTS
Of 702 respondents in this study, 143 (20%) were caregivers (Table 1) . Among caregivers, 28 were spouses, 61 were adult children caring for parents (hereafter "adult child(ren)"), and 54 had other relationship types including cousins, siblings, friends or other nonpaid individuals. Caregivers were more likely than noncaregivers to be female (P = 0.01), between 50 and 64 years old (P = 0.00), and have higher incomes (P = 0.00). Among caregivers, 49% reported providing >20 hours of caregiving per week, and spousal and adult child caregivers were more likely than other caregiver types to have been living with care recipients. Caregivers had a lower rate of flu vaccination than noncaregivers (P = 0.01), but similar rates of colorectal cancer screening or pneumococcal vaccination.
In the multivariate analyses examining H1, adult child caregivers compared with noncaregivers had lower odds of having received a flu vaccination in the past 12 months [adjusted odds ratios (AOR), 0.6; 95% confidence interval Values are based on unweighted data. Caregivers and noncaregivers were compared using w 2 significance tests. Pneumococcal vaccination is reported for respondents age 65 and older or with diabetes or chronic lung disease.
ADLs indicates activities of daily living; IADLs, instrumental activities of daily living.
(CI) = 0.4, 0.7], even after controlling for predisposing, enabling, and need factors (Table 2) . However, other related caregivers compared with noncaregivers were more likely to have ever received a pneumococcal vaccination (AOR, 1.8; 95% CI = 1.1, 2.8), and nonrelated caregivers were more likely to have had colorectal cancer screening in the past 5 years (AOR, 1.7; 95% CI = 1.1, 2.9), after controlling for Andersen model measures. Across all models, respondents who were age 65 and older or had at least one chronic condition had higher odds of receiving preventive services. Respondents with incomes under 100% of federal poverty had lower odds of having received a pneumococcal vaccination or colorectal cancer screening. African American respondents compared with Latino respondents had 40% lower odds of receiving a flu shot, but 60% higher odds of having had colorectal cancer screening. In the multivariate analyses examining H2, caregivers for recipients without memory loss had substantially lower odds than noncaregivers of receiving a flu vaccination or colorectal cancer screening, even after controlling for Andersen model measures (Table 3) . Caring for a recipient with memory loss was associated with lower odds of receiving flu vaccination (AOR, 0.6; 95% CI = 0.4, 0.9) but not of having received colorectal cancer screening (AOR, 0.8; 95% CI = 0.5, 1.2). Providing more hours of care per week was associated with higher odds of receiving a flu vaccination (AOR, 1.1; 95% CI = 1.0, 1.1) or having received colorectal cancer screening (AOR, 1.1; 95% CI = 1.0, 1.1). The odds of receiving pneumonia vaccination were not significantly associated with caregiving intensity. Predisposing, enabling and need factors had similar impact patterns as in the analyses for H1.
DISCUSSION
This study analyzed data from a unique survey of South Los Angeles residents to examine the impact of caregiver status and intensity on preventive health service use by Latinos and African Americans aged 50 and older. We used the Andersen Model of Access to Health Care for Low-income Populations to adjust for predisposing, enabling, and need factors that could also influence respondents' use of preventive services.
H1 was partially supported: caregiver type had differential effects on caregivers' health-seeking behaviors. Adult child caregivers compared with noncaregivers were less likely to have received a flu shot, whereas other related and nonrelated caregivers were actually more likely to have received pneumococcal vaccine or colorectal cancer screening, respectively. Other related and nonrelated caregivers were less likely to have lived with care recipients, perhaps allowing greater opportunity to engage in self-care behaviors compared with spousal or adult child caregivers.
Overall, caregivers were less likely than noncaregivers to receive preventive services. However, contrary to H2, greater caregiving intensity appeared to be associated with slightly higher odds of receiving preventive services. For all 3 services, adjusted odds ratios were larger for caregivers of recipients with memory loss than for caregivers whose recipients only required help with daily activities, and were >1.0 for increasing hours of caregiving (although not all odds ratios were statistically significant). This suggests that higher caregiving intensity may actually mitigate a negative impact of caregiving status on the receipt of preventive services. One potential explanation for this unexpected finding is that higher intensity caregivers were caring for recipients with medically intensive needs that required regular contact with clinical providers. That is, compared with low intensity caregivers, higher intensity caregivers may have improved access to clinicians and public health programs. 31 These findings may contribute to explaining the mixed previous evidence regarding preventive service use among caregivers. Some Andersen model factors consistently predicted preventive services use, in the expected direction. Caregivers and noncaregivers with one or more chronic conditions were more likely to receive flu or pneumonia vaccinations. This is consistent with prior research that greater disease burden was associated with higher rates of immunization among Medicare beneficiaries. 32 Respondents age 50-64 were substantially less likely to receive any of the 3 preventive services. This preretirement age range falls within the large Baby Boom birth cohort between 1946 and 1964. Baby Boomers have often been termed a "sandwich generation" caught between simultaneously caring for aging parents while rearing minor children. [33] [34] [35] These respondents' lower odds of receiving preventive services may reflect multiple competing demands on their time, including employment and being a sandwich caregiver. The relatively smaller negative impact of age on vaccinations compared with cancer screening may reflect expanding retail pharmacy or clinic access to vaccinations. Being under the Federal poverty level was associated with lower odds of receiving a pneumococcal vaccination or colorectal cancer screening.
Interestingly, the impacts of other predisposing and enabling factors were less consistent across different preventive services. Being uninsured was associated with lower odds of receiving a flu shot or colorectal cancer screening; but uninsured respondents were more likely to have received a pneumococcal vaccination. African Americans compared with Latinos were less likely to have received a flu shot but more likely to have been screened for colorectal cancer. This last difference may be related to retail access to flu shots as mentioned above, whereas colorectal cancer screening may be related to longer-term relationships with clinical providers.
This study of preventive health service use is one of the few that has targeted low-income, racial/ethnic minority adults. Our results of self-reported receipt of preventive services are broadly comparable with statewide averages, as measured by the California Health Interview Survey. Fifty percent of California adults 50 years and older in 2009 had a flu shot within 12 months, compared with 49% of respondents in our study. 36 Statistically significant comparisons are noted in bold. Pneumococcal vaccination is reported for respondents age 65 and older or with diabetes or chronic lung disease. Weekly caregiving hours were normalized using a square root transformation.
Pneumococcal vaccination among California's 50 and older population was lower (37%) than in our sample (44%); however, the statewide average was not restricted to only those with a clinical indication as was in our study. 37 Compliance with colorectal cancer screening guidelines in 2009 was substantially higher for the state's 50 and older population than in our sample (68% vs. 53%). 38 This difference may in part be due to measurement differences. The statewide average was based on broader compliance guidelines than those in our study; the guidelines included Fecal Occult Blood Test in past years and colonoscopy in past 10 years whereas ours did not. Some limitations of this study should be acknowledged. The targeted area of Los Angeles County experienced the closure of a major public hospital before data collection, which may have affected some respondents' access to health care services. The random sampling of households with listed phone numbers may have inadvertently oversampled individuals who were available at home and under-sampled those without landlines. We used validated measures 39 developed specifically for the Los Angeles population to address these methodological challenges and mitigate these biases. Finally, this study examined only 3 preventive services. Future research may more clearly delineate the causal mechanisms that link caregiving behaviors and predisposing and enabling factors to the use of preventive health services. 
